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{57)Abstract: 

PURPOSE: To prevent burning of a switch by repeating 
electrification and its stoppage on a catalyst provided 
with a heater at a short interval. 
CONSTITUTION: A catalyst 7 provided with a heater 
and a main catalyst 8 are provided inside a catalystic 
converter 3, and then the heater 9 of the catalyst 7 is 
electrified at the time of starting of an engine, and a 
temperature of the catalyst is increased in a short time. 
Electrification of heater 9 is stopped when the voltage of 
a battery 14 is decreased beyond a specified value, and 
the electrification to the heater is not carrierd out even 
when the voltage of the battery 14 is recovered beyond 
the specified value. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the energization heating type catalytic converter equipped with an electric heating means to 
heat the predetermined period aforementioned catalyst, at the exhaust air purification catalyst arranged 
in an internal combustion engine's flueway, and the time of an engine start up The energization means 
for stopping which stops the energization to said heating means when the supply voltage of said heating 
means becomes below a predetermined value within said predetermined period, The energization 
heating type catalytic converter characterized by having a prohibition means to forbid starting 
energization again for said heating means when the energization to said heating means is stopped by said 
energization means for stopping. 



[Translation done,] 
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JPO and NCI PI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the heating control unit of an exhaust air purification 
catalyst heated by the detail with a heating means about an internal combustion engine's exhaust 
emission control device, 
[0002] 

[Description of the Prior Art] The technique of arranging a purification catalyst to an internal 
combustion engine's flueway, and removing the injurious ingredient under exhaust air is known. 
Generally, unless this exhaust air purification catalyst reaches the temperature beyond a certain 
temperature (activity temperature), it does not demonstrate exhaust air purification capacity. Usually, 
although a catalyst is heated by an internal combustion engine's exhaust air, a temperature rise is carried 
out gradually and the above-mentioned activity temperature is reached, the time of an engine's starting 
between the colds takes time amount that an exhaust-gas temperature is low and a catalyst reaches 
activity temperature. For this reason, there is a problem to which purification of exhaust air becomes 
inadequate until an engine's exhaust-gas temperature after starting between the colds rises. 
[0003] For example, in order to prevent the above-mentioned problem, the exhaust emission control 
device of the internal combustion engine which included the electric heater in the exhaust air 
purification catalyst is indicated by JP,47-22313,U. He heats a catalyst quickly and is trying for a 
catalyst to reach activity temperature immediately after engine starting in this exhaust emission control 
device by energizing only fixed time amount at a heater at the time of engine starting. 
[0004] Moreover, energization of the above-mentioned heater is performed at the time of engine 
starting, and since an engine's starter motor etc. is used for coincidence, the load which joins a dc- 
battery becomes large. On the other hand, in case it energizes at a heater, the electric heater which 
reduced the dc-battery load is indicated by JP,63-164569,U by being intermittent in a current in the 
shape of a pulse, and controlling an energization current. With this equipment, it is, for example at the 
engine starting time, and while the starter motor is operating, according to the fluctuation cycle of the 
starter motor current by fluctuation of a starting load, it energizes at a heater. That is, by energizing at a 
heater, when a motor current decreases, and stopping heater energization, when a motor current 
increases, a current load is equalized and reduction of a dc-battery load is aimed at. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in order to heat a catalyst by the electric heater and 
to carry out a temperature up to activity temperature immediately after engine starting, it will be 
necessary to pass a comparatively big current at a heater. Thus, passing the big current at the time of 
engine starting at a heater may make actuation of the switch section which a big load joins a dc-battery 
and it not only reduces battery voltage, but makes cutoff of a high current, and connection produce a 
problem. 

[0006] For example, when the heater current is made intermittent in the shape of a pulse like the 
equipment of above-mentioned JP,63-164569,U, in the switch section, cutoff of a high current and 
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connection will be repeated a short period, and there is a problem which overheating of the switch 
section, an erosion, etc. produce. On the other hand, when charge of a dc-battery is inadequate or the dc- 
battery engine performance is falling by degradation, if big power is consumed at the time of engine 
starting, the case where engine operation becomes unstable by the fall of battery voltage after engine 
starting will arise. Therefore, it is possible to stop heater energization, to reduce the load at the time of 
engine starting, when battery voltage falls below to a predetermined value at the time of engine starting, 
and to prevent the fall of battery voltage, in order to prevent this. 

[0007] However, even when battery voltage becomes below a predetermined value and it is made to stop 
heater energization as mentioned above, and intermittence control of the heater current has not been 
carried out like the equipment of said JP,63-164569,U at the shape of a pulse, overheating of the switch 
section, an erosion, etc. may arise, since [ namely, ] the power consumption of a heater is comparatively 
large - heater energization — simultaneously, battery voltage falls to some extent. For this reason, even 
when battery voltage has become before heater energization beyond the predetermined value and heater 
energization is started, battery voltage falls to heater energization and coincidence, it becomes below a 
predetermined value, and heater energization may be stopped. 

[0008] However, in such a case, battery voltage will recover a halt of heater energization to beyond the 
above-mentioned predetermined value in many cases, and energization of a heater will be again started 
by the rise of battery voltage. If heater energization is resumed in such the condition, since battery 
voltage will fall again by the restart of heater energization, it is stopped by heater energization. Thereby, 
it will go up again, heater energization will be resumed, energization and a halt of a heater are repeated 
at short spacing with fluctuation of battery voltage, and in the switch section, since cutoff of a high 
current and connection are repeated at short spacing, problems, such as overheating of a switch contact 
and an erosion, produce battery voltage. 

[0009] This invention aims at offering a means to prevent that overheating of the switch section of the 

heater current, an erosion, etc. arise, in view of the above-mentioned problem. 

[0010] 

[Means for Solving the Problem] In energization heating type catalytic-converter C which according to 
this invention was equipped with an electric heating means B to heat the predetermined period catalyst 
A, at the time of the exhaust air purification catalyst A arranged in an internal combustion engine's 
flueway, and an engine start up as shown in the block diagram of invention of dra\ying 1 The 
energization means for stopping D which stops the energization to said heating means when the supply 
voltage of said heating means becomes below a predetermined value within said predetermined period 
When the energization to said heating means is stopped by said energization means for stopping, the 
energization heating type catalytic converter equipped with a prohibition means E to prohibit said 
heating means from starting energization again is offered. 
[0011] 

[Function] When supply voltage falls below to a predetermined value by energization to a heating 
means, the energization to a heating means is stopped, and the resumption of energization to a heating 
means is forbidden. Therefore, even when supply voltage is recovered by energization halt to a heating 
means and it becomes beyond said predetermined value, the energization to a heating means is not 
resumed, but it is prevented that energization and a halt of a heating means are repeated at short spacing. 

[0012] 

[Example] One example of this invention is shown in drawing 2 . In drawing 2 , the flueway where an 
internal combustion engine body and 2 were cormected to an engine's 1 exhaust manifold, and 4 was 
connected to the exhaust manifold for 1 , and 3 show the catalytic converter arranged at the connection of 
an exhaust manifold 2 and a flueway 4. In this example, the main catalyst 8 is arranged inside the 
catalytic converter 3 on the catalyst 7 with an electric heater, and its lower stream of a river. Drawing 3 
is the sectional view showing the structure of the catalyst 7 with a heater. The catalyst 7 with a heater is 
considered as the configuration which rolled metal flat foil 9a and metal wave foil 9b in the shape of a 
concentric circle by turns, and is making the above-mentioned flat foil 9a and wave foil 9b support a 
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catalyst particle with this example, as shown in draw ing 3 . 

[0013] Moreover, in this example, by passing a current to the above-mentioned metal flat foil 9a and . 
wave foil 9b, flat foil 9a and wave foil 9b are made to generate heat, and heating of the catalyst particle 
supported by that cause and a temperature up are performed. That is, while metal flat foil 9a and wave 
foil 9b function as support of a catalyst, the whole is functioning on coincidence as a heating means 
(heater) 9 of a catalyst. A heater 9 is connected to the electronic control unit (ECU) shown in drawing 2 
by 20, and the energization to a heater 9 is controlled by the output signal of ECU20. 
[0014] An electronic control unit (ECU) 20 consists of a digital computer of a well-known configuration 
of having connected ROM (read-only memory)22, RAM (random access memory)23, CPU 
(microprocessor)24, input port 27, and an output port 28 mutually by the bidirectional bus 21, and basic 
control, such as fuel-injection control of an engine 1 and ignition timing control, is performed, and also 
energization control of the heater 9 of the catalyst 7 built in the catalytic converter 3 is performed in this 
example. 

[0015] The output voltage signal which is proportional to the engine inhalation air content prepared in 
an engine's 1 inhalation-of-air path 5 in the input port 27 of ECU20 for this control from an air flow 
meter 15, and the output voltage signal which is proportional to whenever [ engine cooling water 
temperature ] from the coolant temperature sensor 1 1 attached in the engine body 1 are inputted through 
A-D converter 29, respectively, and also the signal showing the terminal voltage of a dc-battery 14 is 
inputted through A-D converter 29 from the voltmeter 16. . 

[0016] Furthermore, ON/OFF signal of an air-conditioner is inputted into input port 27 as the pulse 
signal which expresses an engine engine speed from the engine-speed sensor 12 arranged at an engine's 
1 distributor 6 from ON/OFF signal of a starter motor, and the airconditioning switch 17 from the 
starting switch 13, respectively. On the other hand, the heater 9 of the catalyst 7 with a heater is 
connected to the dc-battery 14 through the relay 30. It connects with the output port 28 of ECU20 
through the drive circuit 31 further, and this relay 30 is controlled based on the output signal of ECU20. 
[0017] Next, an example of energization control of the heater 9 of this invention is explained using the 
flow chart of drawing 4 . The routine of drawing 4 is performed by ECU20 for every fixed time amount. 
If a routine starts in drawing ^ , at step 401, it will be judged whether an engine 1 is in starting mode. It 
is judged based on the engine rotational frequency NE whether an engine 1 is starting, when an engine 
rotational frequency is lower than a predetermined value (for example, 400rpm), it is judged that an 
engine is starting, and the engine cooling water temperature THW is read from a coolant temperature 
sensor 1 1 at step 403, it stores in RAM23, step 433 is performed from step 429, without performing 
energization of a heater 9, and a routine is ended. That is. Flag YEHC is reset at step 429 (= "0"). Flag 
YEHC is a control flag of the relay 30 of a heater 9, if YEHC is set (= "1"), an ON signal will be 
outputted to relay 30 through the drive circuit 31, the contact of relay 30 is closed, and energization is 
performed at a heater 9. Moreover, if YEHC is reset, the contact of relay 30 will be opened wide and 
energization of a heater 9 will be stopped, 

[0018] Steps 431 and 433 are control steps of an air-conditioner. Although actuation of an air- 
conditioner is suspended like the after-mentioned in this example for dc-battery load reduction at the 
time of heater 9 energization, Flag YACMG is set, when it judges whether the airconditioning switch 17 
is turned ON at step 43 1 and turned ON, since it is not necessary to suspend actuation of an air- 
conditioner when energization of a heater 9 is stopped at step 429 (= "1"). Flag YACMG is a flag which 
controls ON/OFF of the electromagnetic clutch of an air-conditioner, if YACMG is reset (YACMG= 
"0"), connection of an electromagnetic clutch will be forbidden and actuation of an air-conditioner will 
be suspended. 

[0019] When the engine has escaped from starting mode at step 401 (i.e., when the engine rotational 
frequency NE is beyond a predetermined value (for example, 400rpm above)), it is judged whether 
THW is in predetermined within the limits (for example, -10 degree-C <=THW<=35 degree C) 
whenever [ engine cooling water temperature / which progressed to step 405 next and was stored in 
RAM23 at step 403 ]. When there is no THW in the above-mentioned predetermined range, 429 or less 
step is performed, and energization of a heater 9 is not performed. It is because whenever [ catalyst 
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temperature ] may go up too much and may degrade a catalyst, if not energizing when a circulating 
water temperature THW is low (for example, -10 degrees C or less) has a possibility that the quantity .of 
the fuel supplied to an engine in this condition may be increased and it energizes at a heater 9. 
Moreover, it does not energize above predetermined temperature (for example, 35 degrees C) because it 
is not necessary to heat a catalyst at a heater 9 in this condition, since the exhaust-gas temperature after 
starting is to some extent high. In addition, the value of THW used at step 405 is the newest value stored 
in RAM23 at step 403 just before an engine's 1 starting mode was completed. 

[0020] When the conditions of step 405 are satisfied, the condition of a dc-battery 14 is judged at steps 
407-41 1. That is, the value of the flag XBT which expresses the hysteresis of a dc-battery 14 with step 
407 is judged, and it is judged at steps 409 and 41 1 whether the electrical potential difference BAT of 
the dc-battery 14 read from the voltmeter 16 is in the predetermined range. Here, the hysteresis flag 
XBT of a dc-battery will be reset if ignition SUITCHI is turned on at the time of engine starting (= "0"), 
and if battery voltage is judged to be below a predetermined value (for example, 1 1 volts) at step 41 1, it 
will be set (step 413). (= "1") That is, once battery voltage falls and Flag XBT is set, it will remain set 
till next engine starting. 

[0021] At steps 407-41 1, when the electrical potential difference of a dc-battery 14 is higher than a 
predetermined value (for example, 16 volts) (step 409), when lower than another predetermined value 
(for example, 1 1 volts) (step 411), and when the hysteresis flag XBT of a dc-battery 14 is set (step 407) 
(= ''1"), 429 or less step is performed by each, and the energization to a heater 9 is forbidden, forbidding 
energization of a heater 9, when battery voltage is higher than a predetermined value (step 409) — for 
example, a dc-battery — mistaking — etc. ~ when accidentally equipped with a dc-battery with high rated 
voltage, it is for protecting a heater 9. 

[0022] Moreover, it is because it is thought that the engine performance has deteriorated, so forbidding 
the energization to a heater 9 having inadequate dc-battery charge or a possibility that engine operational 
status may become unstable by the fall of battery voltage is after starting when heater energization is 
performed in this condition when the electrical potential difference of a dc-battery 14 is lower than a 
predetermined value (step 411). Furthermore, when the dc-battery hysteresis flag XBT is set (step 407), 
the energization to a heater 9 is forbidden because there is a possibility that energization and a halt of a 
heater 9 may be repeated at spacing short as mentioned above, and overheating of a switch, an erosion, 
etc. may arise when energization to a heater 9 is performed in this condition. That is, that Flag XBT is 
set means that battery voltage has fallen from the predetermined value by the time of engine starting 
back-to-front time routine activation. Therefore, in this condition, even if current battery voltage is 
recovered, it will be because possibility that battery voltage will fall again by energization and 
energization and a halt of a heater will come to be repeated is high when heater energization is 
performed. Furthermore, in the condition that energization and a halt of a heater are repeated in this way, 
temperature of a catalyst cannot fully be raised, and there is no semantics which performs energization 
to a heater. So, when battery voltage once falls in this way at the time of engine starting and heater 
energization is stopped, he is trying to prevent completely generating of**, such as overheating of the 
contact by intermittence of a high current, and burning, in this invention, as it forbids energizing again, 
even if an electrical potential difference is recovered. 

[0023] Step 415 shows the judgment of whether the starting switch 13 is turned on. Since a starter motor 
is operating when the starting switch 13 is turned on, heater energization is not performed for dc-battery 
load reduction. Moreover, step 417 shows the judgment of the existence of the abnormalities of the air 
pump for secondary air supply. At the time of engine starting, an engine air-fuel ratio is controlled at a 
rich side, and comparatively a lot of unbumt HC components are contained during exhaust air. For this 
reason, in order to oxidize these unbumt HC components with a catalyst, it is necessary to supply the 
secondary air to a catalyst. Therefore, when the secondary air is not supplied to a catalyst by the 
abnormalities of an air pump etc., since oxidation reaction does not arise with a catalyst even if only a 
catalyst reaches activity temperature, there is no semantics energized at a heater 9. Then, at step 417, 
when the abnormalities of an air pump have arisen, the energization to a heater 9 is forbidden. In 
addition, the abnormalities of an air pump have an excessive pump motor current (when an air pump 
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locks), or (in the cases of an open circuit etc.) it is judged. [ abnormalities ] 

[0024] Steps 419 and 421 'show the terminating condition of the energization to a heater 9. At this . 
example, for the energization to a heater 9, only a period predetermined [ after engine starting ] is 
performed and the engine inhalation air content addition value TGA after starting is the predetermined 
value TGAO. It ends, when it becomes above (step 419), or when fixed time amount after engine starting 
(for example, 10 seconds) passes (step 421). It is because making the addition value of the engine 
inhalation air content after starting into a heater energization terminating condition can judge the heating 
value given to a catalyst from an engine through exhaust air by supervising the addition value of an 
engine inhalation air content since an engine inhalation air content is considered to be proportional to an 
engine load, i.e., the heating value which an engine generates in per unit time amount. That is, since it is 
thought that the catalyst 7 is fully heated by exhaust air when an air content addition value becomes at 
step 419 beyond a predetermined value, it is stopped by energization of a heater 9. In addition, the 
addition value TGA of an inhalation air content is computed by integrating the output signal of an air 
flow meter 5 by the routine performed separately. Moreover, at this example, it is the above-mentioned 
predetermined value TGAO. It is the predetermined value TGAO since the exhaust-gas temperature at the 
time of starting changes by whenever [ changing / although it considers as constant value the heating 
current of a heater changes according to the battery voltage at the time of starting, and / the 
programming rate of a catalyst /-according to it, and engine cooling water temperature / at the time of 
starting ]. You may set up as a function of battery voltage BAT and a circulating water temperature 
THW. 

[0025] Steps 423 and 425 are control steps of an air-conditioner. In materializing all of the conditions of 
steps 401-421 and energizing a heater 9 (step 427), he suspends actuation of an air-conditioner at steps 
423 and 425 beforehand, and is trying to aim at reduction of a load. Next, another example of this 
invention is shown in drawing 5 . Drawing..5 is the same flow chart as .drawing.4 , and is performed by 
ECU20 for every fixed time amount. In the above-mentioned example, when battery voltage falls from a 
predetermined value also at once at the time of engine starting, even if battery voltage is recovered after 
that, it has prevented energization of a heater and the repeat of a halt arising, as heater energization is 
not performed. For this reason, in the above-mentioned example, in fact, although the dc-battery is 
normal, even if the amount of generations of electrical energy of the generator after a case as the 
electrical potential difference fell momentarily by a certain cause, or engine starting is enough and 
resumes heater energization, also when convenient, the energization to a heater 9 will be forbidden, and 
it has a possibility that the exhaust air purification after starting may become inadequate. So, when there 
is no possibility that overheating of the above-mentioned switch by the fall of battery voltage etc. may 
arise even if battery voltage is recovered to a value high after that enough and it energizes at a heater 9 
even when battery voltage once falls and the energization to a heater 9 is forbidden, he is trying to 
resume the energization to a heater 9 in this example. 

[0026] In the example of drawing. 5 , the point that step 510 is added for this purpose is different from 
the example of drawing.4 . That is, if battery voltage is a sufficiently high value at step 510 even when 
the hysteresis flag XBT of a dc-battery is set at step 509, 515 or less step will be performed, and if other 
conditions are satisfied, energization to a heater 9 will be performed. Here, the decision value of the 
battery voltage in step 510 is made into the sufficiently big value which is extent to which battery 
voltage does not fall by heater energization, either, for example, is set as about 15 volts. Since other 
steps of drawing 5 are the same actuation as the step to which drawing 4 corresponds, explanation is 
omitted here. 

[0027] By the way, it is prevented by controlling energization of a heater 9, as shown in draw ing 4 or 
drawing .5 that the energization and a halt of a heater by the fail of battery voltage are repeated at short 
spacing, and overheating of a switch, an erosion, etc. arise. However, if the contact of a switch is opened 
in order to stop energization of a heater 9, even when there is no problem in battery voltage and heating 
of a catalyst 7 is completed normally, since the high current is flowing at the heater 9 as mentioned 
above, it will be easy to produce a spark between contacts. For this reason, even if there is no problem in 
battery voltage, burning of a switch may occur in the case of an energization halt of a heater, or when 
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extreme, the problem the contact of a switch welds and it becomes impossible to stop the energization to 
a heater may arise. Drawing 6 shows the structure of the energization heating type catalytic converter. 
which can prevent burning of the switch in the case of such an energization halt. 
[0028] The catalyst with a heater by which 3 had been arranged at the catalytic converter and 7 has been 
arranged to the converter 3 interior in dra wing 6 , and 8 show a main catalyst. In the example of drawing 
6 , electric heater 61 with the still more nearly another heater 9 of a catalyst 7 to the direct downstream 
of the catalyst 7 with a heater is formed in the interior of a converter 3. The electric heater 61 is 
connected to the power source at the heater 9 of a catalyst 7, and the serial, and energization and a halt 
are performed to a heater 9 and coincidence. Moreover, an electric heater 61 is PTC (Plsitive 
TemperatureCoeffici ent) to which resistance increases rapidly with temperature as shown in drawing 7 . 
It has the property. 

[0029] If a heater 9 energizes with the catalytic converter 3 of drawing 6 , a current will flow also to the 
electric heater 61 (PTC heater) connected to the heater 9 at the serial, and PTC heater 61 will generate 
heat. Moreover, since PTC heater 61 is heated also by the exhaust air which passes a catalyst 7, the 
temperature of PTC heater 61 rises. As shown in drawing 7 , the current to which PTC heater 61 flows at 
a heater 9 (and heater 61) since resistance will increase rapidly if temperature rises decreases after 
energization initiation as the temperature of a catalyst 7 (and heater 61) rises. For this reason, after a 
catalyst 7 reaches activity temperature, the current which flows at heaters 9 and 61 is decreasing sharply, 
and can open the contact of a switch in the condition that a current value is comparatively small. For this 
reason, at the time of contact disconnection, it is hard coming to generate a spark and burning of a 
contact etc. is prevented. Moreover, even if joining of a switch should arise, in order that the current 
which flows at a heater with the temperature rise of a catalyst 7 may decrease, burning of a heater and 
the discharge of a dc-battery by a high current continuing flowing at a heater are prevented. 
[0030] 

[Effect of the Invention] This invention does so the effectiveness that energization of a heater, 
overheating of the switch contact by a haU being repeated, an erosion, etc. can be prevented, with 
fluctuation of supply voltage by having established a means to stop the energization to a catalyst with a 
heater when supply voltage falls, and a means to forbid the energization to a catalyst with a heater even 
when energization is stopped by the above and supply voltage is recovered after that. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 



1/24/2005 



Page 1 of 6 



* NOTICES * 

JPO and NCIPI are not responsible for any 
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[Drawing 2] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 7] 
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1 

[000 1] 
[0002] 

[0 0 0 3] SlfflBg4 7-2 2 3 1 3#ii«IC 

s. z(D¥f^mtm&-c\i. mwtitwimz-mmm 

teWaS'S fctt«*tS§fi fiS tHJSr -5 J: 5 IC L T H 
[0 0 0 4] S/i:. ±Et-^<DafiSti«B84&«i^lcfi 

ton. |BI^ I' «B8o;^^'-^'*-^'«p*tffiffi$n 

Bse 3- 1 6 4 5 6 9^i>?8iiii. h-rj- caftrssa 

lCA;i.x«lcm«8&»raLTa««ffi£»IWr-&Ci:l: 
J: 0 A 5/ ^ U fifflfSftMf « J: f> II L t «ftlB}R8 a At 

iraes*5cnt5. fftto-fe. ■t-^'«s{*j«a>r5^ 

[0005] 



<2) 4#PB¥7-1194 2 

T t a. ;x y x 'J fc:^lrftfi??f*tiD to 0 /x y x u «ee 

[0 0 0 6] ll3i£©lgnDS6 3- 1 64 5 6 9 

SSfi^lcrst. ^'f5'9^Ttt:^«H{©3gef. fits 

5 tagateiigti/t-yr umffieDfiTici: DaiB8»<E*s 

ffiTbfc«^IC»4t-^a«Sff±UT«§8te»^Oj| 

[0 0 0 7] L*»U ±EOi5C. Wyx«J«fiE*»W 
3£fil£iTIC7S:o^i:tlrh-^'am$(9±r-5J;^lcT 
S t. gtrEISBgBB 63-164569 #iia©Se©J: 

t<!:|pi^ic;xyxU«mn*5e«fiTt-.5. ;i©fc 

*. t-^'a«iJtAyT-'J«BE*»Bf«fflR±taoT 

*JD. t-^'a«*tpBte$n&«^T'b. h-^'amt 
a«*j|?jtan5«^*jfe5. 

[0 0 0 8] tc:5*^ Cl©J:-5!ft«^fcttk-^a« 
©f?± t fclC/\-yx 'J «ffitt±EmSffi£A±S Tlsia-}- 
35 i;ii*t^<, /^;/•rU«E©±#lrJ:^)SKt-^'© 
a«*»WteSnTL*5. C:©<k5;4«18Tt-^a« 
*i|55S$n«.t. t-^a«©?l8BlCJ:DA3'x'J«ff 

«ssfiT-r5©Th-^'a«tt<?ih3n-5, c:nic± 
0 /N- y X 'J «E I Jiiffi±# I, t - ^' afi*s^P8 ana:: 

tIZ&O. AyxU«E©2ft»cf|t-3Tk-^©a«i 

<9±i:*tSt,»WRgTil03i$n. ;^'f y^^fiSTttfiura 

[0 0 0 9] *«Mtt. iEraaice*, t-^««© 

[00 10] 

ms^m^t^ftttxo^Si] *inmiz^ti\i, hi© 

^«a3>A--^'Ci:iJViT. BtrEfiii)£©«mi^icmE 
uam^snoammmm&mnTtri-DftiS'tizfitifs.ua 
«¥a'^©a«fe#±rsa«f?ji:#aDt. fijEa« 
0 i9±#ac J: 0 «iEi)D«s?a'>w©a«*»<9±snfc«^ 
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3 

[00 11] 
(0012} 

4 K Jc»RS nfcjf^att, 3 liftSlT 

r»r®HT3b5. *5eJ6«lTtts H3 l;:a^■rJ:3lct- 
^'#ttt)» 7 li^JSK^PS 9 a t&RK&H^fg 9 b 

[0 0 13] ifc, *lliS«i9Tli±E&iEaoDsp?S 9 a 
tfi^fgS b tlcmatSSai-c: tiCi 0¥JB 9 a i:ig[« 

jS9bttf6»a-e:. ^ti\z^D&^infttAmi&=f-<o 

K Jg55 9 b ttttSEOfift t LTftffi-r i i; 1 1> I" |S|^ l- 

V>4. t-^'9t4. BI2lr2 OT^r«?-S!iaiar.v K 
(ECU) ICSRSn. ECU2 OOJUJA^^tiOt 

[0 0 14] «^$!l'«la:iy h (ECU) 2 014. RO 
M ('J-H:t>U;<tU) 2 2, RAM {y>i/K7f; 
■t7.:f.=E:')) 23. CPU (T-f D :rD-fe -if) 2 

4 . xfiHt^- h 2 7 &i:;m^jj?- h 2 s ^nis.\z^-:s^ 

ttAX2 lTlSttt;/S:4ittO«)ao7*^.;;5';i.3>tfa 

iCrtSSn&ttflt 7 © t-^- 9 <Da«^'«l£fToTl> 
■5. 

[00 15] CCSIflirofc*, ECU2 0(7)A:^4^-h 
2 7ICI4, «B8l<0KfiaK5lCf9:lte)n/iX77D- 

i:. «M*ff llCflilDW»J6nfc*ji-t>1}-l l*^^t8 

DS:Jftj8 2 9 €:^hLTA:t;SnTl»4te. /\->-r'J 1 4 
0<S?-eE&aTm^*J«jEH-l 6*^6.ADSlft8S2 9 

[0 0 16] aSIC. X**-h2 7lCl4. »MiroT 1 



(3) »PgJp7-1194 2 

h U ta-^r 6 JCEfiSnfclBllER-fe^-tJ- 1 2 *»6 
«B§lHl<Eft63{r;^;u;^m#i:, ;^3'-^'X-f !/?^l 3 

9^1 7*^e.x73>o:i->/*7m^*s-tn-fnx*$ 

nxl^S. t-^'#SttlK7©t-^'9J4'JU- 
3 OS^htT/^yf U 1 4IC»ttSnTV»5. Z.<0*) V 
-3 0»4HICffi»|[iIK3 1 ^^^LTECU2 Orota*:(P 
-h2 8 tftaStlTiSD. ECU2 0©m*||#lcS 

if [0 0 17] H4(D7D-5'v-hSfflV>T*56 

igrot-^- 9oa«»lfflio-«'ltc:pviTi»?g-r-6. 04 
o;i'-9^>ttE c u 2 0 ici o-;£^M«ic5iff $n 

6. mA\Z^\,-^X)\^^>1fi7.9-Vt^tXy-y^A 
0 1 Tl4aiM 1 tmWi^i:- HlC*<&*^5*^*J*iJj£$n 
■6. tRM 1 *SJ6»+-C*a*»5*M4«HI§l0SN E ICS 
r^ViTflSSn. ttHiaiE»*tBlf3£« (0!|jltt4OOrp 
B ) J:0fiV»«^{Cl4«B8*tte«i<t'T*<5tW»rSn, 
;^7-y:/4 0 3T*fi1:>-tM 1 ;5>&«8M?&ai*fiTH 
WS:K*■ii^TRAM2 3IC»ttU t-^'9£0a«l4 
a> fft)-rfcZx5/:^4 2 9*^6Xxy:/4 3 3SSIffUT 

7i^YEHC*'J-fey h (= "0" ) r-5. yjifYE 
HCI4t-^9©UU-30©SI«P77i^T*0. YE 
HC*J-fey h (= "1" ) 3Fn5tB»!Hltt3 l^itL 
T'JW-S OlC:t>ffl#*tU:ftan. UP-3 0©ft;a 

*«ai;e.nTt-^'9icam*JfTt)n«.. ^^yehc 

Kan5t'JW-3 0flD»j«*tMtt$tlt-^' 

9 ©as*<f?±$n5. 

[0 0 18] ;^-r5':/4 3 1 i:4 3 3I4X73>(D*(1W 
Xxy:rT*<&. *IIJS«Tf4, fti605J;5lCt-^'9 
a«I^ICJ4n y T- Ufi?5ffiK©fc6l73 XOf^Sf? 
ittSdi. XT-v;y4 2 9Tt-^'9 05a«*i|?±$n 
t«^lC»4X73>Of^ftS:<9jtr.5ij;^S*Jftir><i!)T;^ 
:/4 3 1 TI73 >;^'f 1 7 *J5j->t«nTi> 
5*^S*^S:W5£L, *>IC$nTV»-£)«^lcl47 9i^Y 
ACMGS:-fe-;/ h (= "1" ) f*. 7yifYACUG 

tfrlbKi, Y ACUG^fi^)•tvh (YACMG = 
"0") SnTV»2)t««5i'9:y9^©«ttJ4IBjJ:an, 

x7 3 >©f^»)*i<9±a ns. 

[0 0 19] T^^vrfA 0 lT«§8*tte»lt-H*jab 

Aif4 0 OrpD «±) Tfcofc«^i:i4;*:icx-r>>:^4 

0 5 ICit^X'T y ::^4 0 3 TR AM 2 3 iCftttUfcttBS 
?&«*fi«THW*tW:£«lll*i (WAIi- 1 OftCST 
HWg3 5SC) lC*2)*^§*^*t«»ran-S. THW*< 
±E0fSIQBlC/it»«^lC(4;^x:yy4 2 96lT*^llfT 

sn. k-^'9©a«»4ff*5n/.cn. ?&5i*iiSTHw 

*^fiv»«^ (09;tH- 1 OKCeiT) ta«Sfft)ftV» 

(914. co«:ffi-ri4«RMic0(}&$nsje;i})»tiifi$nT 
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5 

CDfflttaBS 1 h**^je7'r'5ii[gtIlCXx:yy4 
0 3TRAM2 3 IC<fta$nfcfiSfOffli:^<t-3TVi<5. 
[0 0 2 0J T.y'y-^AOStDikmmiLVftiB^lZ 
\t. T.'fv^A 0 Ifi^hA 1 lT/X-;-rU 1 40«I6*^ 

4OBE^S"r7 7^XBTC0m;&tiRi3£$n, X-r-^:/ 
4 0 9^411 iTtt«ffifff-l 63&^6H^^a*nfcA-!y 
•r'J 1 4C0SEBAT^tR?r3eiaEIC$»^^^S;{^;^fTW5£$ 

(= "0" ) $n> Xxy:/4 1 lTA-/xg«E;&tgf 
(= "1" ) $n<b (Xx!yy4 1 3) . TTito^. 7 

[0 0 2 1} ;^X!y:/4 0 7;&^6 4 1 ITA :yx'J 1 4 
(Xx:yy4 0 9) , S«JomSffl 1 1 

h) cfcofiw*^ axy:/4 1 1) xt;, Au/xU 1 

4 0BE7^^XBT;J^iry h ^tlTVifc 

«^ axyy4 0 7) ictt^irn'b;^xy:/4 2 9£ii 

U«E;&«Rlf3£fflJ:0iSli«^ Ux'yy4 0 9) ict- 
[0 0 2 2] /^;/xU 1 4co«E;&«gf5EffiJ:Ofi 

u-r7:/4 1 1) ict-^^g'^oss^rs^r 

^XBT;!|t-t::y h$nTli^«^ (7.xy7'4 0 7) I: 
t-:^9^<oae$«±r^)CDti, ro^SBTk-i^^g 

B«€:fT^>ta«lC«kDSffiA-7xUSE;i>^fiTLTL 
t:--^CDamtf?±i:}&^»Dig$n-&i5lc>i-5 



(4) 4$iB¥7-1194 2 

[0 0 2 3] Xxry:/4 1 5tt;^^'-^'X'f 3*t 
fft);ftvi. ;^xs;:/.4 i 7 lin^gjattl&fflox 

^-^'es*^®:*:*^ (x7#>:/*tni/;7Ufcjg^) . 
[0 0 2 43 ;^-7^v:/4 1 9 t4 2 1 tttt-^'O'^ro 

aa©»7*ft=s*r. *s6:te«TJ4« t-^'9'\roa 

A$ag«l#<aTGA*r8fSfflTGA(. ei±fc;io&« 
^ Ux-;.7'4 1 9) . Sit[J»M56»)g-^^K (« 

^ x\ii om *ssiat&«^ U7^yy4 2 1) c»7 
rs. j&»ia©«M«xffi«fi©»(»«?£t-^a«» 

*'«ST#-S«:S!bT$.4. rUt>*,. ;^x>:/4 1 9T 

40 AiaS"J34§lfT$n^);i'-g^>lci:0x77D-p^-:5'5 
«JS«Tli±82filrSfflTGA. tt-3t«i:$nTl»« 

:b4Ct7j>6Bf)£fflTGA(i JiAy^'jmEBATtft 
[0 0 2 5] ;^Ty:/4 2 3 t4 2 5t»i. X7ZI>© 

filffli;^T-y:/T»5. ;^7-3/7'4 0 1*>64 2 
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2 7) \z\t. f'ibT.T-vrf^^^tAizfnjij^y 

\Z. E9 5l:3tcJ{|Q098iJ<[>^f!&^r. B 5 12614 ^1^1 
«;*7D-9^^-hT»f). ECU2 0»t±0-S^W 

n 7- 'J mflE*^®^ LT -b t-^'a««:ff toft l-ii 3 IC 
£E*^IIIffit. t-^9fca«UTt)A-/7-U«E©fiT 

ici5sai£©X'f y5'©3afR§*i4 i;ssn*^fti»«^ 

Clih-i' 9'v©ii«SS0BrsJ:5»cL.TU5. 

[0 0 2 6] ia5©iiifi«Te. c©bwt;;^7'5;:/5 20, 
1 0 d^iitnsnrvs 4.^*^0 4 ©sijigw tffiis urn 

ffu. ffi©*ft=*^^i-rntft-^9'sffla«€:iif7T 

ns. 0 5©<fi©^T-y7tt04©jy;s-r'j);^xy:/t 

l^«4l!lfPT*4©TC;iTI4»iigi4=tK-r5. 50 
[0 0 2 7] tr^T, BI4Sfel4H5lr7RUfci5IZ 

9©a«!&afflii-*;iticj;o, /t-;/x'jmE© 

fiTICJ:?. k-:J'©iitSi:f?it*Jfit»l«R5Ttt 0 jg$n 

L;5^L, mi£©J;-5JCt-^'9ICl4^«at*«ifinT«r>i 

»7 LfcW^Tt) t-^' 9 ©am€f9JJ:r.5fc«<>lc;^'f 
y ?©«;S * DB ttr « <!: » jSIW ICX /t- d> *t i; 

ICI4X -f ^/ 5^©ft;a;JtSg UT k-^"N©a«^<9±T 

[0 0 2 8) BI6II*UT3ttttaE3>/t-^. 7(43 

€:5^T. 06©WT»4, 3 3©p9ffl!tc(4ElCt 
ftStK 7 ©ii[TStiaJI::»fiE 7 © t-^- 9 t I43y©« 

7©t-^'9 tie3^jtfijEic»«snT*Dt-^'9t so 



tt, H7l;:^ri5tcilStt>b»cfi««i*ii&»icJ8:^ 
T2>PTC (Plsltive Tenperatare CoelficIeDt) 

10 0 2 9] H6©»lK3WX-^3Tt-^'9!»tfi« 

snstk-i'9CBjii«cttKsnfc«at-^6 1 

(PTCh-:?) \Z^9,m.iflm.tl. PTCk-^'6 1tt 
^«ftfi. Sfc. PTCk-3'6 l««)K7$ajaLT 
<i$faCJ:tjTt)jDSR$n-&fc«)PTCk-^'6 1© 
aft*»±»-r«. H7tCg%ti5lCPTCk-^'6 114 

(&y:t-^^6i) tcflin«.«si£}4aaiBj6a, tt)«7 
(RtKk-^6 1) ©as*t±»r2>ic:3nT«ij^-r 

•5. w©/S:«). «fiE7*tgttiafl[lcS9»Ufcattk-^' 
9. 6 ll::fitn«.Sattt;*:®tS'>LT*3»3, J^^'f-y^' 

0»;S(©jfiai?*tW±$n5. :5-;^'f -y^rajs 
k-^'tfltna«a**«^-rsfcje). ;^mfl5*«k-3'i; 

[0 03 0] 

(»M©«4«] *»MJ4, «iS«E*tfiTbfct#fck 

-5'^=t«fK'^.©ams:<?±r«>^a:<h. ±sBici5a« 

*i<9± a l4-€-©a«il«JE*»lsl«[ b fc«-&T 

t) k f=f «fiE'v©a«€:«±T«.#ai: SSltfc C t 
ICJ:»3. «fi«£E©2»ICf^oTk-^'©atl, <?±*t 

[Bai©f6m«S2l^] 

[01] *^Bj©«j5E^^r:7D-yi7BTrfts. 

[02] *%W©-^fiqSjS-r0T*.5. 
[03] k-:J'^t»K©»jS*^^r»fii0T*4, 

[04] k-^'#ttttt©a««fli©-«*wr7D-g=- 
[0 5] k-^'#tt)i©a«iHffli©sij©0i|«^r7D- 

[06] k-3'#tt)K©Mgt©giJ©«SjSr0T««. 
[0 7] k-^©«Sl«tft©flS1fttCDWSS%rHT* 

1 •••(*3«S«Ba*# 

2- Sfa-7-4^;i.f< 

3- tta3>A-3' 

4 -tl^^K 
5-KStaK 
7-k-:S'<=tttt«SE 

9-k-^' 
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16-«BE» 

2 0-«^S9fflli-y h (ECU) 



(6) 



4*BB¥7-1 1942 



10 



6 1-«at-^ 



mi] 



m2] 





61-PTCt-^ 
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[BI5] 




( END ) 
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